SUMMARY Prolactin secretion after tonic-clonic seizures (10 patients), complex partial seizures (five) and non-epileptic attacks (three) was studied in a group of children aged between 0-3 and 14 years. Seven patients with other subcategories of seizure disorders were also studied. Eight children with tonic-clonic seizures exhibited post ictal concentrations of prolactin greater than 500 mU/l. One of the children, who responded on one occasion, did not do so on another. Three children with complex partial seizures had post ictal prolactin concentrations greater than 500 mU/l, while in two the increased values were more modest (390 mU/l and 420 mU/l). The timing of the peak post ictal prolactin concentration varied from less than 20 minutes to a prolonged plateau for three hours. Other seizure types-simple partial with motor signs (2), absence seizure (1), myoclonic seizure (1), minor epileptic status (3) (with one exception), and non-epileptic attacks (3) were not associated with post ictal concentrations greater than 500 mU/l.
Prolactin secretion has been documented during and after certain seizure types in adults.' 2 This prompted us to investigate whether or not a similar phenomenon is observed in childhood. The principal clinical application of this finding in adults is the distinction between epileptic and non-epileptic attacks-a problem also encountered in childhood. 3 We examined prolactin secretion after generalised tonic-clonic and complex partial seizures and also non-epileptic attacks. To increase our understanding of the possible mechanism of prolactin secretion, we also investigated patients with other forms of seizure disorders-simple partial with motor signs, an absence attack, a myclonic seizure, and minor epileptic status.
Patients and methods
Patients with epileptic and with non-epileptic attacks were studied. Clinical details are given in Tables 1 to 4 . All patients were on anticonvulsant medication except cases 11, 16, and 22. All but one patient was cared for at the Hospital for Sick Children. The ethical committee gave approval for the study. Classification (Table 4) .
In the other variety of attack, precipitants were often, though not always, lacking. He complained of an unusual sensation in his right arm, smacked his lips, asked for a drink, turned his head to the right and upwards, and became hypertonic on his right side and then his left followed by generalised clonic movements. He was not responsive to spoken or physical stimuli during these episodes. They occurred during sleep or waking hours. He often injured himself. After the attack he was drowsy, had upgoing plantar responses, absent corneal reflexes and right sided pyramidal weakness. He became Prolactin and seizure activity 849 tearful, confused, and was amnesic for the episode. His prolactin value rose appreciably after these episodes (greater than 1000 mU/l) and baseline interictal values were sometimes high (50 to 400 mU/l). The ictal and interictal electroencephalogram did not show focal signs or definite paroxysmal features and two computed tomograms were normal. The former attacks were seen as non-epileptic attacks more characteristic of an anxiety disorder with panic. The latter were seen as complex partial seizures with secondary generalisation.
Results
The results of prolactin studies are presented in Tables 1-4 . Seven children (cases 1, 7, 10, 11, 12, 15, and 19) had raised baseline concentrations for age, and three of these suffered from complex partial seizures (cases 11, 12, and 15).
Eight children with generalised tonic-clonic seizures exhibited post ictal concentrations of prolactin greater than 500 mU/l (Table 1) . One child (case 1) had a very high baseline value with a significant rise on one occasion but not on another. Three children with complex partial seizures showed post ictal prolactin concentrations greater than 500 mU/l while in two values were more modestly raised (cases 11 and 14- Table 2 ).
In seven children (cases 4, 5, 8, 9, 12, 13, and 14) the rise in prolactin occurred early (that is within 20 minutes). In five of these (cases 5, 8, 9, 13, and 14) prolactin was shown to be already falling to lower concentrations by 20 minutes. In two other children (cases 3, and 12) concentrations were more sustained with the increase persisting at three hours.
As numbers were small in each seizure group, sex and age variables were not analysed but responses were seen in both sexes over a wide age range (0-3 to 13 years). Other seizure types (Table 3) were not associated with post ictal prolactin concentrations greater than 500 mU/l and frequently were much lower. The patient in case 9 was the one exception to this. He was in minor epileptic status and had persistently raised prolactin values. Prolactin did not rise to more than 500 mU/l after the three, non-epileptic seizures (Table 4) .
In total, 12 tonic-clonic seizures were studied and after two of these seizures prolactin concentrations were not greater than 500 mU/l; that is 17%. Nine complex partial seizures were studied and after three seizures prolactin was not greater than 500 mU/l; that is 33%. Only three non-epileptic attacks were studied, and in all (100%) the prolactin value did not rise above 500 mU/l.
In 21 children with tonic-clonic and complex partial seizures the mean baseline concentration and the mean value at 20 minutes were 378-3 and 709-8 mU/l respectively. In the four children with other seizure disorders (excluding minor epileptic status) these mean values were 286-3 and 206*3 mU/l respectively. Clearly differences with these small numbers are only suggestive of trends and do not reflect the wide standard deviations and the alternations in baseline and response in the same patient.
Discussion
The results in our study are similar to those in adults,' 2 but are more tentative in view of the small numbers. They suggest some discrimination between epileptic and non-epileptic phenomena. This was well illustrated in case 15 where the results of prolactin studies gave further evidence that the patient had a mixture of complex partial and nonepileptic attacks.
It is known that prolactin is increased in situations characterised by stress, arousal, and hypoglycaemia.7 Certain drugs including chlorpromazine, the butyrophenones, and methyldopa increase prolactin secretion. Exercise can lead to small rises. The association between psychiatric disturbances and epilepsy has been discussed for many years.12 Adamec and Stark-Adamec'3 introduced the concept of limbic permeability-the degree of propagation of seizure activity from mesial temporal structures to the thalamic and hypothalamic areas-and noted relations between behavioural disturbances in cats and this phenomenon. Other evidence of prolactin secretion in complex partial seizures3 4 10 suggests that prolactin may serve as a biological marker of limbic involvement. Further evidence for this has come from Dana-Haeri:14 she documented different patterns of hormone release in patients with partial seizures with psychopathology and patients with partial seizures without psychopathology.
There is a need to examine whether or not there are differential patterns of prolactin secretion with and without psychiatric disorders in children with epilepsy. The assessment of other pituitary hormones especially growth hormone release in relation to seizure disorders is another area of interest.
